Despite the development of successful selective media favoring the more pathogenic members of the Enterobacteriaceae, media of primarily differential nature have not been entirely satisfactory for several reasons, such as the following: (1) Generally only colonies of lactose fermenters are colored, whereas the colorless colonies of nonfermenters tend to be masked by the diffusion of dye from fermenting colonies (Holt-Harris and Teague, 1916) . Though two dyes are employed in eosin methylene blue agar, a chemical combination occurs to yield the dye methylene blue eosinate (Wynne et al., 1942) , which is absorbed by fermenters only. Since methyl green resembles methylene blue in having a quinoid structure with a pentavalent nitrogen atom, a similar combination is chemically feasible in the recently devised eosin methyl green sulfite agar of Fredericq (1947) . Furthermore, the color differentiation obtained with this medium is compatible with such a reaction between the dyes. (2) The medium may be too toxic for the growth of delicate enteric species (Fredericq, 1947) . (3) Deterioration may occur on exposure to light (Endo, 1904) . (4) Weak fermenters may not be differentiated from nonfermenters (Lederburg, 1948) . The recent use of tetrazolium indicator by Lederburg (1948) seems to have largely obviated the first three difficulties, but the problem of weak fermenters is still troublesome.
There are, nevertheless, many types of work in which differential media are of vital importance, particularly certain studies on antagonistic coliform strains (Wynne, 1947; Halbert, 1948a,b) . Acid fuchsin methylene blue (AFMB) agar was formulated in an attempt to provide a more satisfactory differential medium essentially free from the objections listed above. A mixture of an acid and a basic dye was used on the well-known theory of Stearn and Stearn (1924) that colonies producing acid would tend to be colored by the former and those not producing acid by the latter.
METHODS
The basal medium used for testing the various dyes used in this investigation contained, per liter: Difco peptone, 10 g; lactose, 10 g; K2HPO4, 2 g; agar, 15 g. All dyes used were certified by the Biological Stain Commission (Conn, 1946) .
The organisms used, with the exception of the enterococci, were secured from the stock culture collection of the Department of Plant Sciences at the University of Oklahoma. For preliminary testing of dyes, Aerobacter aerogenes and Escherichia coli were employed as lactose fermenters and Shigella dysenteriae Shiga and Alcaligenes faecalis as nonfermenters. The last two organisms are known to be sensitive to basic aniline dyes (Kligler, 1918) . The biochemical characteristics of the four organisms corresponded to those given by Bergey's Manual (1948) . Incubations were at 37 C.
RESULTS
The acid dyes tested were acid fuchsin, Congo red, and picric acid. The basic dyes included Bismark brown Y, crystal violet, malachite green, methyl green, methylene blue, nigrosin, thionin, and toluidine blue 0. Acid fuchsin and methylene blue were selected as being most satisfactory from the standpoint of low toxicity and differential value.
However, the production of red colonies by lactose fermenters and blue colonies by nonfermenters in a medium containing a mixture of these two dyes would be posible only if the dyes do not combine chemically (Wynne et al., 1942) . The filter paper adsorption technique of Clifton and Madison (1931) was applied to 1 per cent aqueous solutions of acid fuchsin and methylene blue and to a mixture containing 1 per cent of each dye. With a solvent rise of 4 cm, acid fuchsin alone showed practically the same elevation as the solvent, whereas methylene blue rose only about 1 cm. In the mixture, each dye clearly behaved as if it alone were present. Additional evidence of a lack of combination was obtained by filtration (Wynne et al., 1942) through Mandler candles without negative pressure. Acid fuchsin appeared in the first 2 to 4 ml of filtrate, but methylene blue appeared only after approimately 80 ml. A mixture of the two again showed acid fuchsin in the first 2 to 4 ml, but methylene blue could be detected only after approximately 140 ml were filtered.
Optimum concentrations of acid fuchsin and methylene blue in the medium were found to be 1:2,000 and 1:20,000, respectively. The pH recommended is 6.6, since at values appreciably higher dye-sensitive species such as S. dysenteriae Shiga and A. faecalis fail to develop. Such behavior is in accordance with the known increase in adsorption, and therefore in toxicity, of methylene blue with increasing pH (Steam and Steam, 1924) . AFMB agar is lavender violet (Ridgway, 1912) in color at pH 6.6. Since acid fuchsin is decolorized at a pH around 7, at which the medium is a clear blue, direct colorimetric adjustment of the pH may be done with a little practice.
Optimuim buffer concentration was shown to be 0.3 per cent. Lower concentrations tend to allow masking of nonfermenting colonies by those producing acid, whereas higher concentrations may prevent ready differentiation of weak fermenters.
In agreement with adsorption and filtration studies, lactose fermenters produce red colonies on AFMB agar, and nonfermenters produce blue colonies. Generally, transmitted light is preferable for viewing purposes, though reflected light is at times quite helpful. When a mixture of the two colony types is viewed by transmitted light and the plate moved slowly out of the direct path of light, colonies of nonfermenters seem to fade somewhat, but fermenting colonies remain prominently red. Incubation should be 18 to 24 hours for optimum dif Levine's (1918 Levine's ( , 1943 ) EMB agar (pH 7.2) with 20 strains of enteric bacteria (table 1) . In view of the critical nature of the Wynne (1947) was used, and the data in table 2 show a definite superiority of the AFMB medium with mixtures containing Proteus OX19 and S. dysenteriae Shiga.
Weak fermenters were also more easily detected on AFMB agar. A strain of Escherichia freundii showing retarded lactose fermentation gave distinctly red colonies on the AFMB medium after 18 hours' incubation, but the colonies on EMB agar were colorless even after 24 hours. Eight strains of freshly isolated enterococci likewise produced red colonies on AFMB agar with colorless colonies on EMB at 24 hours' incubation. It is a matter of common experience that enterococci are often mistaken for lactose-negative Enterobacteriaceae.
SUMMARY
A new differential medium for enteric bacteria, AFMB agar, with the following composition is described: Difco peptone, 10 g; lactose, 10 g; K2HPO4, 3 g; acid fuchsin, 0.5 g; methylene blue, 0.05 g; agar, 15 g; and distilled H20 to 1,000 ml; pH 6.6.
Lactose fermenters produce red colonies, whereas nonfermenters are blue. Masking of the latter type by the former is minimized.
AFMB agar is less toxic than Levine's EMB agar and allows a more ready differentiation of weak fermenters.
